Ferrocenealdehyde have been condensed with some amines giving the corresponding Schiff bases. Cyclocondensation reaction of chloroacetylchloride (or thioglycolic acid) on ferrocenyl Schiff bases yielded ferrocenyl-/Mactams and ferrocenylthiazolidinones.
Despite the wide interest in ferrocene chemistry relatively few ferrocene derivatives have been tested for biological activities [1] [2] [3] [4] [5] . The aromatic character, stability, low toxicity [6] and ease of substitution of ferrocene makes it ideal for use in drug design. Also, the sandwich structure of ferrocene renders it completely different from the conventional aromatic molecules usually attached to the ^-lactam and/or thiazolidinone nuclei.
A way from the forgoing properties of ferrocene derivatives, they are recommended as haematinies for the treatment of iron deficiency anaemia [7, 8] .
Edwars et al. [9, 10] have been prepared a novel semi-synthetic derivatives of penicillin and cephalosporin in which the conventional phenyl or heteroaromatic group has been replaced by a ferrocene moiety. The semi-synthetic antibiotic containing ferrocene exhibit high antibiotic activity and some of them are potent ^-lactamase inhibitors. From this point of view, the work described in this investigation seems of interest to prepare some new ferrocenyl-/Mactams and/or ferrocenylthiazolidinones in which the ferrocenyl nucleus attached directly to the ^-lactam (or thiazolidione) ring which may be of medicinal interest.
Thus, ferrocenealdehyde have been condensed with some amines, namely, hydrazine, semicarbazide, thiosemecarbazide; 2-aminopyridine and isatylidene-3-hydrazone in absolute alcohol giving symmetrical ferrocenylazometine (1); ferrocenealdehyde semecarbazone (2) (or thiosemecarbazone) (3), ferrocenylidene-2-aminopyridine (4) and 3-(ferrocenaldazine)-2-oxendole (5) respectively, as follows:
On the other hand, ferrocenealdehyde readily p-ferrocenylidenebenzenesulphonylpiperidine (orcondensed by fusion with salfanilylpiperidine [ormorpholine, -piperazine, -phenothiazine) and bis morpholine, piperazine, -phenothiazine and bis (p,p'-ferrocenylidenebenzenesulphonyl) piperazine. (salfanilyl) piperazine] yielded the corresponding The reaction is represented as follows:
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The structure of compounds 1-5 and 6-10 is established from the combination of the microanalytical data and the (IR) spectroscopy. The IR spectra of the compounds 1-5 showed a sharp absorption band at 1640-1620 cm -1 for j>C=N group [11] and a band near 1100-1000 cm -1 (unsubstituted cyclopentadienyl ring in ferrocene [12] ). The compounds 6-10 showed beside the foregoing absorption bands, another band at about 1350-1340 cm -1 vS02N group [11] and a broad absorption band at 3455 cm -1 *>OH group (for 8), which was attributed to water of crystallization [13] .
For several years, researches on ^-lactams stood as the only important contribution to this feild of heterocyclic chemistry. Thus, the tremendous impetus have been given to the study of the reactivity of these compounds because of their relation to the structure of the naturally occurring penicillins. The cyclocondensation reaction of chloroacetyl chloride on ferrocenyl anils (1-5) and/or (6-10) have been carried out in dry dioxane in pressence of NEt3 as a catalyst afforded the ferrocenyl-/?-lactam derivatives (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) . The reaction is represented as follows:
Cl-CH -
Cl-CH C = 0
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Elemental analysis as well as spectroscopic at 1100-1000 cm -1 for the unsubstituted cycloanalysis of compounds 11-20 are in accordance with pentadiene ring in ferrocene [12] . the suggested structures. The IR spectra reveals an Several substituted thiazolidinones have been absorption band at about 1750-1743 cm -1 for vC=0 prepared and most of them are interested as local (monocyclic/S-lactam) [11] , VSO2N at 1350 cm-1 and anesthetic agents [14] . The cyclocondensation reaction of thioglycolic acid on ferrocenylazomethi-20-30 h which give ferrocenylthiazolidinones (21-30) nes (1-10) was carried out in dry benzene for about as follows: attributed to vC = 0 group of 4-thiazolidinones The IR spectra of these compounds showed a well [15] .
Experimental
The infrared absorption spectra were determined with a Unicam SP 200 G spectrophotometer using KBr wafer technique. All melting points were uncorrected.
Preparation of ferrocenylazometines (1-10)
a) Equimolar amounts of ferrocenealdehyde (in case of 1 and 10 twice of aldehyde is used) and the corresponding amine was refluxed in dry alcohol in presence of piperidine for 10 h. The reaction mixture was concentrated and cooled. The precipitate products was filtered off washed and crystallized from alcohol. b) Equimolar amounts of ferrocenealdehyde (in case of 1 and 10 twice of aldehyde was used) and amine was fused at 180 °C for about 10 min. The solid mass was treteurated with ether then crystallized with alcohol.
The products from the method a) and b) have the same m.p. and no deprissation in mixed m.ps. and have the same IR spectra. The results are listed in Table I . (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) To a well stirred solution (0.01 mole) of the ferrocenylazomethines (1-10) and (0.02 mole) of NEt3 in dry dioxane added (0.02 mole) of monochloroacetyl chloride (in case of 1 and 10 twice quantity was used) dropwise at room temperature. After all the quantity of the chloroacetyl chloride was added, the mixture stirred for 10 h and left at room temperature for 6 days. The formed precipitate (NEt3 • HCl) was filtered off, washed thoroughly with dioxane. The filtrate was evaporated under reduced pressure. The residue was poured into ice cold acedified water. The precipitate formed was filtered off and crystallized from alcohol-benzene. The results are presented in Table II .
Synthesis of ferrocenyl-B-lactams

Preparation of ferrocenylthiazolidin-4-ones (21-30)
A mixture of (0.02 mole) of the ferrocenylazomethines (1-10) and (0.02 mole of thioglycolic acid (in case of 1 and 10 twice volume was used) in 100 c. c. dry benzene was refluxed for 20 h. The solvent was distilled under reduced pressure till dryness. The residue was dissolved in ether and seeded. In some cases the thiazolidones separated directly from the benzene solution. The results are listed in Table III C42H4nN406S4Fe2
